Proteins encoded by the mre gene cluster in Streptomyces coelicolor A3(2) cooperate in spore wall synthesis.
It is still an open question how an intracellular cytoskeleton directs the synthesis of the peptidoglycan exoskeleton. In contrast to MreB of rod-shaped bacteria, which is essential for lateral cell wall synthesis, MreB of Streptomyces coelicolor has a role in sporulation. To study the function of the S. coelicolor mre gene cluster consisting of mreB, mreC, mreD, pbp2 and sfr, we generated non-polar replacement mutants. The individual mutants were viable and growth of substrate mycelium was not affected. However, all mutants produced enlarged spores, which frequently germinated prematurely and were sensitive to heat, high osmolarity and cell wall damaging agents. Protein-protein interaction assays by bacterial two-hybrid analyses indicated that the S. coelicolor Mre proteins form a spore wall synthesizing complex, which closely resembles the lateral wall synthesizing complex of rod-shaped bacteria. Screening of a genomic library identified several novel putative components of this complex. One of them (sco2097) was deleted. The Δsco2097 mutant formed sensitive spores with an aberrant morphology, demonstrating that SCO2097 is a new player in cell morphogenesis of Streptomyces. Our results suggest that all Mre proteins cooperate with the newly identified proteins in the synthesis of the thickened spore wall required to resist detrimental environmental conditions.